Obesity is a public health problem and its prevalence increases every year, resulting from a complex interaction between genetic, metabolic and environmental factors, as well as cultural influences. The Intestinal Microbiota is composed of trillions of microorganisms by forming a symbiotic relationship with the host and helping the absorption of various nutrients, increasing the extraction of components of the diet, the lipogenesis and intestinal permeability. Studies show that there is difference between the composition of the intestinal microbiota of an obese person and a healthy one. The purpose of this article is to review the literature on the relationship between the Intestinal Microbiota, Obesity and Insulin Resistance and also illustrate some studies on the subject.
Introduction
The link between Obesity and the composition and function of the Intestinal Microbiota has been studied and cited in recent years [1] 
Methodology
In this study, we performed a literature review in the medical literature data available on the web, based on studies from the year 2000 to 2018 that link obesity to the intestinal microbiota. We used forty-one bibliographical references, among which thirteen Brazilian articles and twenty-eight international articles. A thorough review was performed on PubMed and Google Scholar and Scopus databases. The following keywords were used: "probiotics", "gut microbiota", "obesity", "probiotics and obesity".
Seven articles that showed researches in this field were analyzed in this paper. They should have as main goal to characterize the possible change in the intestinal flora associated with corporal weight or with the Body Mass Index (BMI). To evaluate the effects of bacteria, studies should have been performed in humans, in vivo, and not in vitro or in animal models.
Pathophysiology
Obesity presents a multifactorial etiology, where there is interaction between genetic, metabolic, environmental factors in addition to cultural, psychological and behavioral influences. There may be a better understanding with the neuroendocrine control of appetite, where the key regulator of the energy balance is part of the central melanocortin system, in the hypothalamus. Consisting of two populations of neurons, an appetite stimulating (orexigenic) with Neuropeptide Y (NPY) and Agouti-related protein (AgRP) and another anorectic composed of Pro-opiomelanocortin (POMC) and the cocaine and amphetamine regulated transcript (CART). The alpha-melanocyte stimulating hormone is one of the products of POMC cleavage and acts as an agonist for MC3-R and MC4-R, the two main melanocortin receptors related to food intake control. The action of Alpha-melanocyte, antagonized by the Agouti protein consists in inhibition of feeding and increasing energy expenditure. Food deprivation increases the expression of the AgRP and NPY genes, and reduces the expression of the POMC and CART genes. Therefore, the balance of hypothalamic peptides, orexigenic and anorectics, are crucial for an adequate control of food intake [3] .
Incisive and determinants in obesity, ghrelin and leptin are gaining day-to-day research to deepen the understanding in their functions. The ghrelin, secreted mainly by the cells of the stomach, acts on the central nervous system, signaling the need to ingest food.
Its role in the control of metabolism has recently been studied, and it has been observed that ghrelin administration in rats induces the behavior of food intake, reduction in metabolic spending and obesity. The secretion of ghrelin is inhibited by the ingestion of nutrients, as these stimulate the secretion of several other intestinal and pancreatic hormones that would control their release.
The ghrelin stimulates the release of hypothalamic peptides (NPY and AgRP the) which are potent stimulators of appetite, i.e. Orexigenic [3] .
Leptin's name is derived from the Greek word leptos, which means "thin".
Leptin is a hormone comprised of 167 with amino acids, transcribed from the ob gene, which was originally cloned in mice. 
Insulin Resistance
Situation in which insulin does not have its full activity, where there is evidence Health that a chronic inflammatory process could represent the triggering factor at the origin of this and eventually the onset of type 2 diabetes. There are two main adipocytes in the human body, the subcutaneous adipocytes and the visceral adipocytes. The first is smaller, multiplies easily, stores large capacities of free fatty acids and produces few inflammatory cytokines [5] .
In contrast, the visceral adipocytes are large cells that rarely divide, are metabolically more active, accumulate less free fatty acids and have great ability to secrete inflammatory cytokines. The excess of pro-inflammatory cytokines (especially TNF-alpha and IL-6) result in inflammation in adipose tissue that spreads to a global systemic inflammation associated with the development of obesity and insulin resistance. Therefore, overfeeding, especially rich in saturated fats, and also environmental influences, such as chronic stress, could, together, result in increased secretion of these cytokines and consequently development of insulin resistance and obesity [5] [6].
Intestinal Microbiota
The intestinal microbiota is defined as a set of micro-organisms, including bacteria, Archaea, fungi, and viruses that inhabit the human gut in a dynamic and stable manner, establishing a symbiotic relationship.
Spezia et al., 2009 , say that these microorganisms proliferate mostly in the region of colon, due to the nutritional supply available, lack of intestinal secretion and slow peristaltic waves [7] . The route of delivery is an important factor in this colonization, since through the vaginal birth, the child comes into contact with the vaginal and perineal microbiota of the mother [9] .
In cesarean section, this does not occur and one acquires bacteria from the contact with the environment, and especially with the type of diet offered. Highlighting the supply of breast milk, which favors the appearance of Bifidobacterias [9] .
By the age of 2 to 5 years of age, the child presents a micro-pattern very similar to the adult, with small fluctuations [10] . On the other hand, high-fiber diet (fruit, vegetables) are associated with proliferation of Bacteroidetes and a lesser proportion, Clostridium and Bifidobacterium. They improve metabolism, the immune system, endocrine signaling, brain function. These effects are associated to the increase of short chain fatty acids, fruits of food fermentation, decreasing the local pH, favoring the relative proliferation of Bacterioides [12] .
Another observation is the presence of toll-like receptors (TRL4), which are membrane receptors present in intestinal cells, which when activated recognize fatty acids and lipopolysaccharides that induce insulin resistance and obesity.
Andrade V.L. et al. showed that rats submitted to a high fat diet had a higher expression of TRL4, suggesting an association of the activation of this receptor with increased hunger and accumulation of body fat. There is also the activation of toll-like receptors (TRL5) which is mainly related to changes in insulin sensitivity.
Linking Obesity and Insulin Resistance to Intestinal Microbiota
The intestinal microbiota emerged as a new contribution in research on obesity and its comorbidities such as insulin resistance, type 2 diabetes mellitus and showed a 60% increase in body fat. Moreover, insulin resistance increased despite reducing food intake, producing a considerable increase in body fat, despite the reduction in food consumption [13] .
When the diet offered was high in fat, rats showed increased endotoxin, proinflammatory cytokines, increased macrophage infiltration, inflammation of the intestinal microbiota, with consequent imbalance of the intestinal flora, induced growth of enterobacteria and increase in relation to the firmicutes and bacterioides [13] .
It was also observed that non-germ rats were protected from obesity, insulin resistance, dyslipidemia and non-alcoholic hepatic steatosis (NASH), even when fed with high-fat diet [13] .
Bäckhed et al. also showed that germ-free mice need to consume approximately 30% more calories to maintain body weight similar to those colonized with the intestinal microbiota [13] .
In another study, where the animal model was also used, Ley et al. (2005) compared the microbiota of the intestine of lean mice with obese mice. This showed that the relative amount of Bacteroidetes in ob/ob (obese) mice was 50%
lower, whereas that of Firmicutes was 50% higher [14] .
It is believed that the intestinal microbiota contributes to metabolic diseases by stimulating low-grade inflammation leading to obesity. The expression of genes involved in energetic homeostasis, lipid metabolism and mitochondrial metabolism in different parts of the intestine, as well as in liver and adipose tissues, is markedly different in rats without germ as well as the conventional one [15] .
The communication of the microbiota with the immune system is due to the increase of the innate immune response and the control of the inflammation through the pathways regulated by toll-like receptors (TRL). Activation of TRL5 in epithelial or myeloid cells affects the intestinal microbiota structure, which regulates appetite, weight gain and insulin sensitivity [15] .
Recent studies suggest that Bifidobacteria and Bacteroides ssp appear to be able to protect against weight gain, giving rise to the "microbial hypothesis" of obesity, which may determine important therapeutic implications in the future.
There are multiple metabolic mechanisms that associate microbiota, obesity and hepatic steatosis. We can relate the bacterial fermentation of polysaccharides that were not previously digested by man, which leads to the production of monosaccharides and short-chain fatty acids (SCFAs). These are substrates of colonocytes and precursors of cholesterol and fatty acids, favoring participation in hepatic gluconeogenesis; SCFAs bind to specific receptors in intestinal endocrine cells, known as GPR41 and GPR43, which are G protein conjugates.
Continuing the metabolic mechanisms involved, the microbiota has the It showed that the microbiota transported from obese rats to the sterile mice not only increased the absorption of calories from the diet, but also increased the adiposity in these rats, even maintaining the standard diet.
2) Turnbaugh et al. (2006) [17]
Obese rats (ob:ob) and lean mice Analyze the relationship between obesity and intestinal microbiota Genetically obese mice (ob/ob) and lean mice monitoring for 2 weeks
To compare the intestinal microbiota of ob/ob versus lean mice Obesity rats colonized with microbiota had modest fat gain and extracted more energy from their diet. To analyze the composition of the intestinal microbiota of healthy and obese pregnant women, to establish the relationship between the microbiota and weight gain during pregnancy
Microbiota of obese pregnant women is different from the microbiota of previously healthy pregnant women 7) Jumpertz et al. [20] Evaluation of the role of the microbiota in the regulation of nutrient absorption in twelve lean and nine obese individuals subject to a daily diet of different energy value
Evaluation of the regulation of nutrient bioavailability
The change in nutrient load-induced microbiota is directly related to feces in lean individuals and that a 20% increase in Firmicutes and a corresponding decrease in Bacteroidetes was associated with an increased energy absorption of 150 kcal function of regulating some host genes responsible for lipid deposition in adipocytes; In addition to increasing the hepatic capture of monosaccharides from the portal circulation potentiating lipogenesis [16] .
The main studies showing a possible relationship between Obesity and the Intestinal Microflora are shown on Table 1 .
Conclusions
Studies suggest that there are relevant differences between the composition of the intestinal microbiota of an obese person and that of a healthy one.
These analysed articles suggest that the intestinal microbiota may participate in the pathophysiology of obesity. Despite the great interest in the subject, these studies are so far small and some questions still remain unanswered: Could there be a treatment for obesity by manipulating the intestinal microbiota? Could a change of the intestinal flora of a patient lead to weight loss without dieting? How could we avoid or stimulate the change of intestinal flora in our environment? Why and how do lean patients preserve their intestinal bacteria over the years despite habit changes?
Therefore, the role of the gut microbiota in obesity remains a current hot topic. This review suggests a need for further research of this theme by clinical trials, regarding a possible new trait in understanding and treating obesity through the manipulation of the gut microbiota.
